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TNTHH CLAIMS 

1. [Previously Presented] A pulsed power f^Iicatioti system for an x-ray tube 
conipTising: 

an x-ray tube having an anode and cathode, said x-ray tube configured for diagnostic 
imaging; 

a power supply configured to provide optical energy and an anode-to-cathodo gap voltage 
via electrical energy, said anode-to-oathode gap voltage is greater tlian 150kV, wherein said 
optical energy and said gap voltage are pulsed resulting in a pulsed x-ray radiation; and 

/ a means for transferring said optical energy and said electrical energy from said power 
supply to said x-ray tube. 

2. [Previously Presented] The pulsed power application system of claim 1, wherein 
said optical energy and said gap voltage is pulsed, said gap voltage is pulsed by pulsing an output 
voltage of said power supply. 

3. [Previously Presented] The pulsed power application system of claim 1, wherdn 
the x-ray tube is bipolar and said anode is connected to a positive terminal of a first power supply 
of said power siqjply and said cathode is connected to a negative terminal of a second power 
supply of said power supply, remaining terminals of said first and second power supplies are 
referenced to ground. 

4. [Currentlv Amcndedl The pulsed power application system of claim i^, wherein 
the x-rav tube is bipolar and s aid anode is referenced to ground potential and said cathode is 
connected to a negative terminal of said seeen^-power supply. 

5. [Original] The pulsed power plication system of claim 1, ^»1ia»in said optical 
oiergy is generated by one of a laser, an LBD, and an electroluminesoent device in operable 
communication with said power supply and configured to generate pulsed photon energy at a 
suitable wavelength to optimize electron emission fiwm an electron source. 
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6. [Original] The pulsed power appUcatlcm system of claim 1, wherein said cathode 
includes a surfece configured as an doctton source to generate elections triggered by photons 
directed at said surface, said photons generated flxrai said optical energy. 

7. [Original] The pulsed power application system of claim 6, wherein said surface of 
said cathode is a photo-anitting surface including at least one of clean metals, semi-conductor 
crystals, coated metal materials, coated oxide materials, and cleaved crystal edges. 

8. [Original] The pulsed power application system of claim 7, wherein said electron 
source includes a field emission array (FEA). 

9. [Ori^nal] The pulsed power application system of claim 8, y*erein said field 
emission aixay (FEA) includes a Spindt-type field emission array. 

10. [Qriginall The pulsed pow« application systrai of claim 1, wherein said means fi)r 
transferring said optical energy and said electrical energy fixmi said power supply to said x-ray 
tube is a single cable, said single cable comprising: 

a waveguide configured to transfer optical energy to the x-ray tube, 

an electrical conductor configured to transfer electrical energy to the x-ray tube, said 
electrical conductor surrounding at least a portion of said waveguide along a length of the cable; 
and 

an insulation material disposed between said v/aveguide and said electrical conductor, 
said insulation material surrounding said waveguide and said electrical conductor, 

11. [Previously Presented] An x-ray tube adapted to generate pulsed x-ray radiation 
con^rising: 

a frame; 

an anode disposed in said frame; 

a cathode conesponding with said anode disposed in said frame; 
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a power si^ly configured to provide optical energy and an anode-to-cathode voltage 
via electrical energy, said anode-to-caAode gap voltage is greater than ISOkV, wberdn said 
optical energy and said gap voltage are pulsed resultiug in a pulsed x-ray radiation; and 

a means fbr transfening said optical energy and said electrical energy from said power 
siq^ply to said x-ray tube, said x^ray tube configured for diagnostic imaging. 

12. [Previously Presented] The x-ray tub© of claim 1 1 , wherein said optical energy and 
said gap voltage is pulsed, said gap voltage is pulsed by pulsing an output voltage of said power 
supply. 

13. [Original] The x-ray tube of claim 1 1, wherein said power supply includes a positive 
termmal in electrical communication with said anode and a negative tcnninal in electrical 
communication with said cathode, wherein said power supply generates a pulsed emission 
current resulting in the pulsed x-ray radiation from said anode. 

14. [Previously Presented] The x-ray tube of claim 11, wherein the x-ray tube is 
bipolar and said anode is connected to a positive terminal of a first power supply of said power 
supply and said cathode is connected to a negative terminal of a second power supply of said 
power supply, remaining terminals of said fitBt and second power supply are referenced to 
ground. 

15. [Original] The x-ray tube of claim 11, wherein said optical energy is generated by 
one of a laser, an LED» and an electroluminescent device in operable communication with said 
power supply and configured to generate pulsed photon energy at a suitable wavelength to 
optimize electron emission from an electron source. 

16. [Original] The x-ray tube of claim 11, wherein said cathode includes a surface 
oonfigui^d as an electron source to generate electrons triggered by photons directed at said 
surface, said photons generated from said optical energy. 

17. [Original] The x-ray tube of claim 16, wherein said surface of said cathode is a 
prepared photo- emitting surface including at least one of clean metals, semi-conductor crystals, 
coated metal materials, coated oxide materials, and cleaved crystal edges. 
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18. [Original] The x-ray tube of claim 17, wherein said election soiace includes a field 
emission array (FBA). 

19. [Original] The x-ray tube of claim 18, wherein said field emission array (FEA) 
includes a Spindt-type field emission array. 

20. [Original] The pulsed power application system of claim 11, wherein said means for 
transferring said optical energy and said electrical energy from said power si^ly to said x-ray 
tube is a single cable, said single cable comprising: 

a waveguide configured to transfer optical energy to the x-ray tube, 

an electrical conductor configured to transfer electrical energy to the x-ray tube, said 
electrical conductor surrounding at least a portion of said waveguide along a length of the cable; 
and 

an hisulation material disposed between said waveguide and said electrical conductor, 
said insulation material sunounding said waveguide and said electrical conductor. 

21. [Previously Presented] A method to reduce the size fiir in^roving the efBciency of 
operation in x-ray tubes, the method conqnising: 

configuring a power siqjply to provide optical energy and electrical energjr, 

connecting said power supply to an x-ray mbe configured for diagnostic imaging with a 
means for transferring said optical ehergy and said electrical energy fl:om said power supply to 
the x-ray tube, the x-ray tube having an anode and a cathode disposed in the x-ray tube to 
provide a gq) voltage therebetween, said gap voltage is greater than 150kV; 

pulsing said gap voltage; and 

generating a pulsed x-iay radiation fixon said anode. 

22. [Orighial] The method of claim 21, wherein said means for transferring said optical 
energy and said electrical energy from said power supply to said x-ray tube is a single cable, said 
sin^e cable comprising: 
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a waveguide oonfigored to transfer optical energy to the x-tay tube, 

an electrical conductor configured to transfer electrical energy to the x-ray tube, said 
electrical conductor surrounding at least a portion of said waveguide along a length of the cable; 
and 

an insulation material disposed between said waveguide and said electrical conductor, 
said insulation material surrounding said waveguide and said electrical conductor, 

23. [PwviouslyPreseated] A pulsed power ^5>pUoation system for an x-ray tube 
CMnpiising: 

an x-ray tube having an anode and cathode, said x-ray tube configured for diagnostic 
imaging; 

a power supply configured to provide optical energy generating photons and electrical 
energy generating an anode-to-cathode voltage said anode-to-cathode gap voltage is greater 
than ISOkV; and 

a pulsing means for pulsing said photons and said gap voltage resulting in a pulsed x-ray 
radiation; 

a means for transfeiring said optical energy and said electrical energy fi»m said power 
supply to said x-ray tube. 

24. [Previously Presented] The pulsed power appHcation system of claim 23 wherein 
said pulsing means includes at least one of, and includes combinations of at least one of: 

pulsing an output voltage of said power st^ly, 

applying a grid voltage to ccmtrol electron emission current; and 

switching one of a switchable electron source in operable communicaiion with the 
cathode. 

25. rQitrentlv Amended! A power supply cable for an x-ray tube comprising: 
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a waveguide configured tx) transfer optical energy to the x-ray tube , said x my tube 
configured for diagnootlQ imagiiig, poid 7tray tube haidng on onodiHo^athodo gop voltag e 
grcatorthonlSOkV ; 

an electrical conductor configured to transfer electrical energy to the x-ray tube, said 
electrical conductor surrounding at least a portion of said waveguide along a length of the cable^ 
said electrical conductor be iiig configured to use a transmission line effect of a pulse traiiurf 
power to maximize voltage at the x-rav tube: and 

' an insulation material disposed between said waveguide and said electrical conductor, 

said insulation material surrounding said waveguide and said electrical conductor. 

26. [Origmal] The cable of claim 25, wherein said electrical conductor includes two 
electrical conductors surrounding said at least a portion of said waveguide, said two electrical 
conductors configured to optimize a skin effect for pulsed power current transmission through 

t said two electrical conductors, 

27. [Original] The cable of claim 26» wherein each of said two electrical conductors is 
configured as a portion of a cylindrical wall disposed proximate a periphery of the cable to 
optimize said skin effect. 

28. fCanceled^ ^jajaojil The cable of oloim 25> - whorein ooid Qloctrioal oonduotorag 
■* eoiifigurod to uoe a transmigoion line efiFeot of a puloo train of power to maximigo voltage at th e 
! x - fliy"tub < » T 

29. [Original] The cable of claim 25, wherein said waveguide includes one of an optical 
fib^ and a bundle of optical fibers. 

30. [Original] The cable of claim 25, wherein said waveguide is made from one of a 
plastic and a glass. 

31. [Previously Presented] A method to reduce the size of a power cable siqyplying an 
x-ray tube, the mefliod comprising: 
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anploying an optical waveguide to transfer optical energy to an electron source triggaed 
by photon energy to initiate release of electrons j 

configuring an accelerating potential condnctor taking into account skin effect to reduce 
the thickness thereof and oiroumferenlially disposing about said waveguide, wherein said 
conductor is oonfigored to use a transmission line efifeot of a pulse train of power to maximize 
voltage at the x-ray tub^ and 

disposing an insulating material between said conductor and said waveguide, said 
insulation mataial surrounding said conductor and a periphery of said waveguide. 
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